dean of engineering at Yale University, believe that some universities will eventually have to face the possibility of getting out of the Ph.D. business. "We overbuilt the Ph.D. production apparatus," particularly in the 1960s, he says. In the coming years, he predicts, "the number of Ph.D.-granting institutions will contract substantially. Even the most prestigious universities cannot aspire to every department or subfield." Not all university leaders are so pessimistic. Cornelius Pings, president of the Association ofAmerican Universities, says universities, many of which have been around for over a hundred years, have faced hardship before and survived. "While we may have to do with less," he says, "these institutions have changed [ This strategy seems to have worked: Michigan is now the second-largest university recipient of federal research dollars in the United States, and it has just raised $850 million in donations. "Michigan today, despite the adjustments," says Shapiro, "is a better university than before." Some faculty members agree that the university is stronger in areas such as science, but not all concur with Shapiro's overall rosy assessment. "I don't think he'd get many people who work around here to say the university is better than it was due to this retrenchment," says Rhoads Murphey, a history professor who had a joint appointment in the now-defunct geography department. He says he can understand the decision to close that department. But Murphey claims that the "university is being destroyed in bits and pieces" by the continued process offunding the professional schools at the expense of"the heart of any university," namely the arts and sciences. Entire areas of scholarship are not covered, he says, and university leaders don't understand the problems because they now come primarily from the professional and engineering schools.
Another university that has responded dramatically to hard financial times is the UC system-the nation's largest. In just 4 years beginning in 1990, state support was cut by $340 million, or almost 20% of its annual contribution. The university responded by increasing student fees by 125%, eliminating 1000 faculty positions through early-retirement incentives, cutting salaries, and downsizing administration (Science, 20 May 1994 , p. 1074 To make sure academic priorities aren't skewed, funding is limited to 6% of the total medical school budget, and an outside board of scientists reviews the program every 3 or 4 years. "There's no doubt it's an ideal arrangement," says Nobel laureate Daniel Nathans, president of Johns Hopkins University, who has chaired the review board three times in the last decade. Washington University Chancellor Mark Wrighton adds that the program helps prepare students to work in industry by exposing them to visiting company scientists and industry-related problems while at the same time "taking research at universities and bringing benefits to society more rapidly."
Getting relevant. Showing the value of university research is a recurring theme among leaders looking to preserve industrial, public, and congressional support for higher education. One entity born in 1991 from such concerns is the Center for the Environment at Cornell University in Ithaca, New York, an interdisciplinary program with over 200 faculty members from 49 departments. Rodney Dietert, a professor of immunogenetics and senior fellow at the center, says such centers are capable of solving "high-impact, highprofile" problems that extend beyond the expertise of any one department.
Five years ago, for example, the federal Environmental Protection Agency demanded that New York City improve its water quality. The city turned to the Cornell center. As part of a $40 million project ($5 million of which goes to Comell), 30 faculty members, including scientists and economists, are working with dairy farmers in upstate New York to reduce agricultural run-off into the city's watershed by implementing new cost-effective techniques such as alternative composting to kill pathogens. That's the kind of visible use of academic research needed to woo back a public disaffected with universities, says Dietert. He admits, however, that funding such centers, which can compete for resources with established departments, is an ongoing problem.
Funding in the future. No one knows yet how deeply the federal budget ax will cut, and skeptics says the 30% figure in the AAAS report is too high. Discounting inflation, budgets for the National Institutes of Health and the National Science Foundation are relatively flat, and the total cut is 17%, mostly in nonuniversity programs, like the Advanced Technology Program of the National Institute of Standards and Technology.
But MIT President Vest remains concemed about the long-term prospects. "The U.S. R&D system and federal role in it are not well understood or appreciated by many members of Congress who are new and have had no responsibility for it," he says. In the battle to balance the budget, Vest says, the result is that in the long term, "research and advanced education will be targets."
If the federal cutbacks do happen, the pickings elsewhere are meager. Tuition has already been stretched to the breaking point-on average, it's risen 9% a year for the past 15 
